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ABSTRACT 

In a pilot study designed to deternine whether 
fourth-grade students can acquire a set of behaviors related to 
performing certain laboratory activities, 22 students were randomly 
assigned to either a film-mediated modeling treatment or a control. 
Students in the treatment viewed a videotape model showing peer 
leaders engaging in the steps of an experiment and verbalizing their 
acts. The control students did not view the model. Su sequent ly, the 
students of both groups conducted the same experiment in class while 
trained raters observed their behavior. Although both groups of 
students received preliminary verbal instructions regarding how to 
conduct the experiment, those students who viewed the model after the 
directions produced significantly more positive behaviors (p less 
than .05) and fewer negative behaviors (p less than .05) than the 
control group who did not view the model but had an equivalent time 
to practice the directions prior to, and during, the laboratory 
session. (Author/BR) 
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Xn • mot study designed to detemin* whether fourth grado students 
can acquire a set of behaviors related to perfor«i»g certain UhoraUry 
activities, 22 students were randomly assigned to either a f H«.aedlated 
modeling treatnent or a control. Students in the treatment viewed » 
Videotape aodel showing peer leaders engaging in th^a steps of an expen»ent 
and verbalising their acts. The control students Jld not view the i»odel. 
subsequently, the students of both groups conducted the same experiment 
m class i^le trained raters observed their behavior. (Inter-rater 
RellabUity was between ,87 - .07) Although both groups of students 
received preliminary verbal instructions regarding how to conduct the 
experiment, those students who viewed the model after the directions 
produced significantly more positive bdiavlors <p<.05> and fewer negative 
behaviors (p<.05) than the contwl group that did not view the model 
but had an equivalent time to practice the directions prior to. and 
during, the laboratory session. 
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An obJ«ctlv0Of:aany olententary science curricula Is to involve 
students in experiMental procedures which provide opportunities tor 
pxocesa skills to be acquired, perfomed, practiced, retained and trans- 
Uvred. One task the teacher has trtien Moving tovaxds these objectives 
in a currieulun such as Science • A Process Approach is that of teachii« 
pro<jedural techniques prior to a lesson. If the students fail to under- 
stand the procedure as verbally described by the teacher, the objectives 
of the oeperiMent, being contingent upon technique, are doomed fro« the 
beginning. A subf.taatial portion of science lesson tiae is devoted to 
this aspect of teotAlng. enploying a aore efficient aethod for 
teadiiag procedures, the lesson enphasis could shift to Its original 
objective, the eaKperinent and concomaitant process skill acquisition. 

Wie purpose of this study was to test observational learning as 
a means of teaching experimental procedure using a peer grwip as the 
ttodel of appropriate experimental behaviors. Uenbers of the class upon 
observing the model should be able to better understand and perform the 
experiment as It has been modeled. An eattension of this approach would 
be to model component parts of exploration activities to assure that all 
students become involved with the process skills arxl materials in pro- 
ductive ways. 
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Bandura (1963, 1969a, 1971) haa presmted cotmldeMU evidence 
to suggest tliat children's behavior, as indeed adults* behavior, can 
be Influenced by live, niawaedlated and syabollc nodels. TWs research 
has been extended to both counsollng (Knudboltz and Thcresen, 1969) 
and teacher education (Koran, M, L., 1971, Uoran» J, J., jr., 1972). 
In all of these studies subjects are etxposed to a nodol perforaing certain 
clearly defined behaviors and the learner acquires the observed behaviors 
without having to either overtly respond to the« or be reinforced lor 
performing them during acquisition. The i»plicatioa of this research 
for science learning is that ioodels of scientific process activities, 
either live or fiUt-nediated, either teacher or student, can be devised 
to prompt children to engage in observing, classifyii«, inferring, 
predicting, hypothesiaing, eocperlmenting, gathering data, interpreting 
data, and comnunicating results (Koran, J. J. Jr., 1972c). 

Three sets of conditions affecting the modeling process are: the 
characteristics of the subject, the characteristics of the stiuulus 
act and the characteristics of the laodel (Bronfenbi'enae-, 1970? Bandurs, 
1971). 

Characteristics of the stfel^sj* £^bjects Bust be able to perceive 
the stlnulus act and perfom the same acts as those modeled (Bandum, 
1971). In studies with children concemiag differences in receptivencss 
to modeling treatments that are related to age (Denney, 1972; leifer^ et 
al, 1971; teibert, et al, 1969) one finding is that upper eleaentaxy 
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children respond better to models than lower. This finding wust be 
considered in terns of task and method variables. 

Sex also seems to make ^ difference in terns of model effectiveness. 
Masters and Morris (1971) report that males tend to imitate models more 
readily and more widely than females. In one study, males modeled an 
agressive female model more effectively than a neutral male counterpart. 

Finally^ culture seems to play a role in modeling effects. 
Portuges and Feahback (1972) report that idien advantaged and disadvantaged 
third and fourth graders were used as subjects in a study to explore 
the aciiuisltion of i*scidental behaviors through filmed models, rdvantaged 
girls modeled the positively reinforced idiite teacher significantly 
more than advantaged white boys. Disadvantaged girls and boys displayed 
fewer of the modeled behaviors than advantaged subjects of both sexes. 
Incidental b^viors in this irtUjIy were defined as gestures or remarks 
not essential to the communication. Folding the arms during <iuestioning^ 
clasping hands, encouraging students with remarks such as "think hard" 
were considered incidental behaviors. 

Characteristtcst sof the Stimulus Act : Ccmplex bohaviors may be 
more easily learned through modeling if they aire divided into smaller 
components (Bandura, Brusec, and Menlove, 1966). the relation of one 
act to the next in a sequence exhibited by the model becomes obvious and 
component behaviors are ac4)uired more efficiently \dien the model divides 
the complex behavior into small components, labeling each component in 
sequence. 
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g«».cterirtle. sf thsMgdrt: «» third «t o* co«ditl<»a ,,«„ 
to tav. tt, gro.t..t pofntm for l.tfl««cl«g th. ««,eU,« p^c. 1„ 

M W» p««H^ o, ts. j,.^. Itb «» «t«t to ^ch tl» 

»o«.X 1. p^i^ „ po.^.,^ . «««teac. .ftu,. 

««l control o,r«. r«o««». (B««to». Bom. Bo,,, X963). (a) Th. 
l»-»c*l« po«r Of th. i„c»M«. With th. d^,., ox prior «,rt,^ 
or re«,a «hlblt«. h, th. (8.«„„ ^ ^ 

X«3). Th. po«rfuX to . .Mid.. Xlf. ^ tho« 

P.«.l,«, h, th. Child « .«jor «H„c« o. ^^rt ^ oont«,l. (3, Th. 

oo.t ett^t„ th. Child «, lltox, to h. th... „, th. 

mor ««,c.. or support ttHi co«t«,l 1» hi, «««««.t. Pw«.t,, p4.; 

Older chlldr,- «,„it, that w l^rt««t «.pp.rti,. 

■««t. «d „ ^,1, ,^ ^^^^ jg,^. 

i«duetl». po«r Of th. i»d.l l«c«,«, ^ ^ 

Pe»e.t»e. th. ««,.i „ to hWf <Bo,«,r«., 1967, B«««.i„, 

StotUnd. «d i9e», 8totl««,. z^„, ^ 3^^^^ 

"0 1962). Chlldr«, Lift. «d.l. «t.h .r. .IMUr to th«. 

t«cJ»,. p,«,„c, ^.j,^ ^^^^^ 

cor,..po«,i.« ^ ^ ^ ^^^^^ 

<8) S.v«.l ««,.l. .^jMtl»g ,lirtl„ t^,,„ ^ ^ 

Of chug, thM a slagi. «a.l <B««J««» m Hoff«m, 1967). <6) a. 

pot«.c Of th. «od.l 1. «h«„»d ,h«. th. behavior «hiblt«l i. . 

foatur. 1, th. actio-, of a g««.p of which th. dilld .lr«m, i, 

to b. a mmlt^ (B«Bf.abr«a.r, 1970). <7) Ih. p«,., of th. ««l.i to 
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induce actual perfomuice (a. dl»tl«gui3hed fr«. . 

In*, °K"»»i»ecl from acqulaltlon) l» ati»«fftt, 

o, CB«..„. - 

' BOSS, and Rosa taut. <«- ^ 

1951). Bradam, 

exposed to mdoled ba)iui«» ""W MU« 
b. .tt«.tsd to «, ^„ 

«» the X««rao, thaa thos. „, , . l»nu«», 
bein, ^„ ^ ^^^^ ^^^^ 

«*-».X th. .«x„«eo o. po««^ ' 

»>«•»• l«de»» used as "oooit, 
Ml a. »odela aerv, «, ^ incentive, «otlw^i„ 

i*T».„..« , ^"'•-tovioni. Mm. l„ . eit«.«o» 

wnoro a positive elassrooa eltnata m,i.*. 
a. an osse„«« 7*"" 

at«:t^.e.. ^<»« 

Althot^ research shows awdenn^ 
Situation «u, studies .il ' 

tit : - -^-cs-ee 

OX ttodellajf in the claaar^ -*.4 

""-"et^l i„ the 

^th OS few nodlfieatiAH. v*«»Broo« 

*• ««rtlae a. pos,il>U. 
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One cotttrfel question was raised in this study. Will etudents who 
view a jCilJt-jaediated pefir aodel generate significantly more desired 
observable b^aviors than a control group who d6 not view the film? 

The following general hypothesis was tested: Students who view 
a video tape peer «odel, in addition to regular teacher instruction, 
will generate a significantly greater nu«ber tit positive observable 
behaviors than a control group receiving only teacher instruction regarding 
a laboratory lesson fron S.A.P.A., **Conductors and Nonconductors." 

MKtHQD 

Subjects 

The subjects were 22 fourth grade students* all approacinately ten 
years old. Participating were 7 irtiite girls, 6 black girls, 4 y^ite 
boys and 5 black boys. The socioeconomic level of the group was identified 
as low. Thirteen of the students were receiving federally subsidised 
lunches and twelve lived in public housing. The school as a whole was 
'«;onsidered deprived and falls in the Title I category. 

Lesson Procedure 

The class was using the AAAS curriculuM, Science - A Process Approach* 
The curriculum was popular with the students, butithe experimenter's 
observations suggested that they frequently mlsunrferstood experinental 
directions given verbally by the teacher. Noraal introductory procedures 
included verbal discussion of the phenomenon, process instructions and 
de»o/>4»trations of safety rules and complex techniques. Although the 
teacher was explicit and thorough in her instructions, she usually had 

i 
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to repeat M instructions « aesoncl w tMrd tine before students could 
properly perXom tfeie experlaeot, frequently, during the second Instruc-* 
tiottsl period, she used a student to dencnstvate ihm procedures, Sosever, 
even with this aid the students did not appei^ to sttend to critical 
Vstiauli and understand «hat to do snd how to do it* An alternative, 
nore efficient Method of introdueins laboratory csperienees was clearly 
called for whi«h could attract and hold attention while at the sane tine 
reduce the burden on verbal processing, Cons«|nently, a videot^ipe aodel 
was tested for its efficiency. 

To ttalce the Model four students were selected as |M»rfonM»rs in a 
aioroteaehing se^.tlng vaiag socionetrie techniques to select those students 
having the hii^est status. To deterMine the best liked and Most powerful 
students two ituestionnaires, devised by Ite, Luski and Schnuck, (1966) 
to dlagnoie sociU relationships in the class, were filled cut by all . 
members of the class. Tto questionnaires were entitled, **Bow X jn»el 
About Others in Kjr Class,** and "The Pecpla in Uf Class,** The four chosen 
as Models received nor* than forty-five positive ratings eafih. With the 
ceccepticn of one boy idio received thirty-eight points, aU other class 
taeMbers received twenty-one or fewer points. The lowest score was five. 
The class was not told the coiqilete puvpose of the questionnaire until 
after its conplaiion, 

The nedel gsnup was eager to participate and vexy cooperative. Th^ 
were instructed in experlMontal procedure by the teacher and videotaped 
bF the experlaenter. Although f ila*nediated nodels have been shown to 
be as effective as live nodels in traasnitting laitative behavior, in 
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Th. .t«d«.t» «dt«l .bOBt th.i, m,„,. «, "toX^rt^." 

Th. moa,l g«up »«»,u^ *H „ tto, p«rt»«i«l 

Tto .ight-, .t«d«t. w>r, divide teso , 

~a t«.t,«it g«»„ Of .a« Ml etgirt... . rtu^ 

co.,dt. woe«ta».. Brtll th. e«rt«i t^t^» ^ 

3»l«»o«p- t. «„ tt. «p.^^t. K..II .t tl» g«»p tad .ewm 

siwetxio tuk9> to pmrfon la a eottjinnttM wmnin'. 

The f. ..p^tl th. g«»p tag., th. «p.rt«„t 

without furth«- «pl«n«u«.. Wp«i ««pl«i« of th. «p«*«mt. th. 

control gmap n. aiomd to Mot th. aod.! tape. 

B.f.« begliuui* th. ,ap^t. iMt «.^«t to t«oh» l«t«otJo«. 
th. tr..ti«.t g«H,p vlOT«l th. .od.! immMtmtUg th. dOTl,«i l»h.«o». 
Th. t»o.t«nt g««p intr^^ to «it«h th. »od.l cXo«lr b««„. thrtr 
ftrtead. ,«» uirt^ d«rt«*x. «»,rt««trt brt»»*oM. lh„ thea did th. 
opnrtMat. 

t. th. 4)im*i-M mi oh»rv.ti«« amt <mBt,tm .« thi«^ 

tw dl««t. Mmrtor. ft, th. «wwl««rt.,. toob,^ 

tloa lajrtriraaat la ihtch «, «h««rtl«, «Mm> of ol»«mhl. b«»vl«« », 
llatcd, or a slga qntM wm tind. 
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(««.tl,«). .io«M be • total o* 93 ,».m». «a/o» .H^tlv 

«»l«»io« ,or .«:b .«»p p,, „t„. »«. t, icguticu p«tt«, 

-ot ««y l«l»n.r *« b. ob.«rved «dtbh.,.,„. ^ 

thl, ro,^, »rt««t«r ^ ^ 

rango fma .87 to .97. 

rt» d.t. xo, «ich g,aup, t^t»«t »d coatrol. tota«l tor 
Pclti,. «d „^tt». „ , ^^^^ 

total ob»«rva<> btdutvlor. 

tr.lag the d.t. , co»tta«eBey Cbl BTUtte t-t «. *«e to »ee 
.hetb,, the t« «thod. Of el-emctloa. t»«.t«ot-«»t«l 
Po.ltlv^„^tl„ betonore. -r, d.p«a«.t. ««, t«, «,tho,ta o* oleertXl. 
«.tlo» ,o«»d to be d,p«d.nt .t tb. .« level of .lgnt«c«c. 

l» order to drtewlne ehetber the d.p«««.ee d«, to t»«it««rt. 
the p^^„ ^„ st«««dl»ed to ^ ^ 

eroup 6e»«.ted 3» «,„ p„«t„ ^ ^^^^^ 

behevior. tb«. did the oo»trol. the ml bypotheel, Ote, - Pj . o) 
wa. rejected at the .06 level o* slgnltlcance. 

m a«orda«« .Itb tb. d.t. the tre.t«nt gr«u, g«««ted .ig«t- 
«««.tly ^ poattiv, .ig„i«cantl, fewer «g.tlv. behavior. th«i 
did the control group* 
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Tha {^larjMMo of this study was twofold. First tho foasibiXity of 
conduet&ua; a»dollsg reii«»arch of this typo in tho scfaooX sotting explored 
and sooondXyy tbo pctoK-^lal effectiveness of poor nodols on tlxo aofiaisition 
of scioatiflc proeestt related activities was examined. TUie eocperlnental 
data and condition indicate tliat nodelinc; studies can indeed ho eondncted 
in the sdaool setting and that the group of children ^o observed the 
nodel acquired and denionstrated significantly more of the eocperimental 
behaviors than the control group. Videotaping of a peer model provided 
an additional incentive to focus attention on the modeled behaviors. 
Bowever, these findings are only suggestive at this time. For one thing 
the relatively snail sample muld indicate that replication night well 
be in order. At the same time only one AAAS lesson was tested. Hence it 
^ottld be appropriate to repeat the study with a vide range of laboratory 
lessons to test the external validity of the findings. 

Another pro%>lem encountered to some extent was the difficulty on 
the part of the raters to observe small ^JWLpu of children sinultaneously. 
However, since all raters c^cperienced this difficulty the effect was 
randomly distributed over both ftreatment and control groups » it was felt 
that its total e»perlm«atal influence was negligible. 

This study does suggest the utility of modeling as a teaching aiti 
In a process approach science clAss. It is also plausible that modeling 
would be effective in other realms of science teaching such as in providing 
visual 9SiA aural instruction for low verbal students as an alternative 
to aural and written instruction alone. 
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TS« «pert»,nt aag8«ted wwral hmtteaw to b. fated in „utio» 
to th« „lgi»«i ,„.. Om. aitmtloo to be ««ia«4 ,„ ^ 
eblMre. vewu. kind pl -del. T«r l«t«e.. « i. ,™,p,««, .^.^ 
Wrtl 0WM,e» «„M benefit .oat tro. . p.„,ptB., 
ability cwid«« ««d Itb t,p, »«,.i. ».«^ 

<ll«.«,t -odeia 4it*t»^ exfeetiv. at Mt«e^t Intell^^tal »d 
develQpMattf st««i. 

to-ther ll»e of ,„««h eould «,p,o„ .ftua. i„ tbl. «n»rt«.t 
« Mgh .tat». pea, .^.i to be veiy «ffectl«. aowewr, it 1. 

«!«. poaalble that the atata. of unpopular child,*. ,igbt b. lafluettcl 
bjr miag the bppoituBlty to se»a aa pee, nodela. 

suwMay 

oo»ce«l«, »«i.i le.^^ ^ .. . «aa. oj te«»hl«, 

teachoM p.rtl«,la, ahlU. BoggenUd the hypotheala that -odollag 
b. a, effective nethed fo, l»trod«cl«« «n»rt««.tal p»eedu«. i„ a procea, 
app«»ch elaa. to cblldwa. Brt«rtloa. of thla »ae««a, „. pU^« 
»l.l.h l»cl»d. «.pl«»tl«, Of late«»tlo« bet^ at»d«.t «h.«»t.,i,»ie., 
dlffe««rt pioceaa taaka, «nd vartatlaoa In the nodelliw tMat»eat. 
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